Attachment M

Wasteload and Limit Calculations — 55 MGD

Mixing Zone Output (MIXER 2.1)

Summary of 90th Percentile and Mean

Values ‘
Antidegradation Wasteload Allocation
Spreadsheets |
Summary of Ammonia, Chloride,
Metals and TRC AWLAs

Comparison of Existing TKN and

~ Proposed Ammonia Limits

STATS Program Results

* (ammonia, chloride, Cr VI, CN, Cu, Se, TRC, Zn)




Mixing Zone Predictions for WVWA WPCP

Effluent Flow = 55 MGD
Stream 7Q10 =23 MGD
Stream 30Q10 = 30 MGD
Stream 1Q10 =20 MGD
Stream slope = 0.0005 ft/ft
Stream width = 74 ft
Bottom scale = 4
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = =3.28421t
Length = 1441.05 ft
Velocity = 4968 ft/sec

Residence Time = .0336 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used. - '

~ Mixing Zone Predictions @ 30Q10

‘Depth = 3.4641 ft
Length =1374.3 ft
Velocity = 5133 ft/sec

Residence Time = .031 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used.

- Mixing Zone Predictions @ 1Q10

Depth = 3.2052 ft
Length = 147251 ft
Velocity = .4895 ft/sec

Residence Time = .8356 hours
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 1Q10
may be used.

Virginia DEQ Mixing Zone Analysis Version 2.1




WVWA WPCP
VAQ025020

Summary of 90th Percentile and Mean Values

Effluent

20th Percentile pH 7.5 5.U.
10th Percentile pH 6.5 S.U.
90th Percentile Temperature 23.2°C
90th Percentile Temperature (Jan. -May) 17.8 °C
Mean Hardness 180 mg/L
Upstream STORET Station Data (4AROA202.20)

90th Percentile pH 8.6 S.U.
10th Percentile pH 7.7 S.U.
90th Percentile Temperature 25.0 °C
90th Percentile Temperature (Jan. -May) 19.3 °C
Mean Hardness 155 mg/L

* 14th Street Bridge above WWWA WPCP outfall 001
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WVWA WPCP

Qutfall 001
VAD025020
Summary of AWLAs
(Ammonia, Chloride, Metals, TRC)
55 MGD Facility
Acute Chronic
AWLA AWLA
Parameter {rgfl) {ng/L)
ammania as N (yearly) {(mg/L) 56 0.81
ammonia as N (high flow) {(mg/L) 6.2 1.4
cadmium, dissolved 2.7 0.78
chloride (mg/L) 320 110
chromium VI, dissolved 586 4.1
copper, dissolved 9.4 B.7
cyanide, fotal 7.5 1.8
lead, dissclved . 83 11
mercury, dissclved 0.53 0.33
nickel, dissoived - 100 14
selenium, dissolved 7.4 2.3
total residual chiorine 6.5 3.9
zing, dissolved 76 78




WVWA WPCP
VAD025020

Qutfall 001

Comparison of Existing TKN Limits and Ammonia Limits Needed (55 MGD Facility)

Monthly Average Weekly Average

Month Existing TKN Limit | Ammonia Limit| TKN Limit | Existing TKN Limit | Ammonia Limit|] TKN Limit
(TKN-3.0) (mg/L) Needed (mg/L)] Needed (TKN-3.0) (mg/L) Needed (mg/L)| Needed
April 2.0 («1.0)* 1.5 2.0 3.0 (0.0)* 2.1 3.0
May 2.0 (-1.0)* 1.5 2.0 3.0 {0.0)* 2.1 3.0
June 2.0 {(-1.0y - 0.89 2.0 3.0 {0.0)* 1.2 3.0
July 2.0 (-1.0)* 0.89 2.0 3.0 (0.0)* 1.2 3.0
JAug 2.0 {-1.0)" 0.89 2.0 3.0 (0.0)* 1.2 3.0
Sep 2.0 {(-1.0)* 0.89 2.0 3.0 (0.0)* 1.2 3.0
Oct 4.0(1.0) 0.89 3.8 5.0 {2.0) 1.2 4.2
Nov 4.0 (1.0} 089 - 3.8 5.0 (2.0} 1.2 4.2
Dec 4.0 {1.0) 0.89 3.8 5.0 (2.0} 1.2 4.2
Jan 4.0 {1.0) 1.5 4.0 5.0 (2.0} 2.1 5.0
Feb 4.0 (1.0) 1.5 4.0 5.0 (2.0) 2.1 5.0
Mar 4.0 (1.0) 1.5 4.0 5.0 (2.0) 2.1 5.0
Notes:

Most stringent concentration limit highlighted

Assumed TKN = ammonia conc. + 3.0 mg/L

*Values of 0 and -1 mg/L are not reflective of an actual ammonia concentration.
They are screening values as per Guidance Memorandum 00-2011.

TKN Tiers Needed Jan. - Mar., Apr. - Sept., Oct. - Dec.




2/2/2009 3:34:24 PM

Facility = WVWA WPCP (55 MGD)
Chemical = ammonia as N {Jan. -May) (mg/L)
Chronic averaging period = 30

WLAa = 6.2
WLAc =14
QL =02

# samples/mo. =12
# samples/wk. = 3

Summary of Statistics:

# observations = 1

Expected Value = 4

Variance = 5.76

C.V. =0.6

97th percentile daily values = 9.73367

97th percentile 4 day average = 6.65516

97th percentile 30 day average= 4.82421
#<Q.lL. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 2.82473813078283
Average Weekly limit =2.06613690968961
Average Monthly Limit = 1.53900194406496

The data are:




- 2/2/2009 3:35:12 PM

Facility = WVWA WPCP (55 MGD)
Chemical = ammonia as N (June - Dec.} (mg/L)
Chronic averaging period = 30

WLAa = 5.6
WLAc = 0.81
QL =02

# samples/mo. =12
# samples/wk. = 3

Sljmmary of Statistics:

# observations = 1

Expected Value = 4

Variance = 5.76

C.v. =0.6 '

97th percentile daily values = 9.73367

97th percentile 4 day average = 6.65516

97th percentile 30 day average= 4.82421
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity

Maximum Daily Limit =1.63431277566721
Average Weekly limit = 1.19540778346328
Average Monthly Limit = 0.89042255335187

The data are:

4




11/26/2008 12:07:45 PM

Facility = WVWA WPCP (55 MGD)
Chemical = chloride (mg/L)
Chronic averaging period = 4

WLAa = 320
WLAc = 110
QL =05

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# ohservations = 10

Expected Value = 98.3963

Variance = 79.9109

C.V. = 0.090849 .

97th percentile daily values = 116.213
97th percentile 4 day average = 107.058
97th percentile 30 day average= 101.466
#<Q.L. =0

Model used = lognormal

No Limit is required for this material
The data are:

102
111
106
104
104
82.5
88
96
95.5
94.5




12/15/2008 11:32:01 AM

Facility = WVWA WPCP (55 MGD)
Chemical = dissolved hexavalent chromium (ug/L)
Chronic averaging period = 4

WLAa = 56
WLAc = 41
QL =2

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 14

Expected Value = 1.51997

Variance = .831717

C.V. =06

97th percentile daily values = 3.69873

97th percentile 4 day average = 2.52892

97th percentile 30 day average= 1.83317
#<QL = =11

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

COO0OOCONPAONODOCODOOQO




12/14/2008 9:44:16 PM

Facility = WVWA WPCP (55 MGD)
Chemical = total cyanide (ug/t)
Chronic averaging period = 4

WLAa =75
WLA: = 1.8
QL. =2

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 13

Expected Value = 1,07014

Variance = 412279

cV. = 0.8

97th percentile daily values = 2.60412

97th percentile 4 day average = 1.78050

97th percentile 30 day average= 1.29065
#<Q.L. =12 .

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this materiai

The data are:

OO0 OOQ




11/26/2008 12:02:50 PM

Facility = WVYWA WPCP (55 MGD)
Chemical = copper, dissolved
Chronic averaging period = 4

WLAa = 94
WLAc = 6.7
QL =05

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 10

Expected Value = 5.73420

Variance = 428315

CV. =0.114132

97th percentile daily values = 7.05662
97th percentile 4 day average = 6.37304
97th percentile 30 day average= 5.95896
#<Q.L =0

Model used = lognormal

No Limit is required for this material
The data are:

4.7
4.9
5.9
5.3
5.7
5.8
6.1
6.4
6.3
6.6




11/5/2008 3:16:49 PM

Facility = WVWA WPCP (55 MGD) -
Chemical = total recoverahle selenium (ug/L)
Chronic averaging period = 4

WLAa = 7.2
WLAc = 23
QL =2

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 14

Expected Value = 1.31313

Variance = 620752

C.V. =0.6

97th percentile daily values = 3.19539

97th percentile 4 day average = 2.18477

97th percentile 30 day average= 1.58370
#<Q.L. = 12

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are;

OO 00000000 COWMN




12/15/2008 2:09:38 PM

Facility = WVWA WPCP (55 MGD)
Chemical = TRC (mg/L)
Chronic averaging period = 4

WLAa = 0.0065
WLAc = 0.0039
QL =01

# samples/mo. = 30
# samples/wk. = 8

Summary of Statistics:

# observations = 1

Expected Value = 1000

Variance = 360000

C.V. =0.6

97th percentile daily values = 2433.41

97th percentile 4 day average = 1663.79

97th percentile 30 day average= 1206.05
#<Q.L. = 0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 5.7040416578076E-03
Average Weekly limit = 3.40248985908037E-03
Average Monthly Limit = 2.82704376519233E-03

The data are:

1000




11/26/2008 12:01:03 PM

Facility = WVWA WPCP (55 MGD)
Chemical = zinc, dissolved (ug/L)
Chronic averaging period = 4

WLAa = 76
WLAc = 79
QL. =05

# samples/mo. = 1
# samples/wk. = 1 |

Summary of Statistics: |

# observations = 10

Expected Value = 19.8520

Variance = 8.07158

C.V. =0.143111

97th percentile daily values = 25.6873

- 97th percentile 4 day average = 22.6503
97th percentile 30 day average= 20.8277
#<QL. =0

" Modelused = lognormal

No Limit is required for this material
The data are:

15.8
16.3
19.5
23.6
20.7
17.7
18.4
23.3
22.4
20.6




~ Attachment N

Wasteload and Limit Calculations — 62 MGD

Mixing Zone Output (MIXER 2.1)
Summary of 90th Percentile and Mean
Values

Antidegradation Wasteload Allocation
Spreadsheets |
Summary of Ammonia, Chloride,
Metals, and TRC AWLAs
Comparison of Existing TKN and
Proposed Ammonia Limits

STATS Program Results
(ammonia, chloride, Cr VI, CN, Cu, Se, TRC, Zn)




WWVWA WPCP
VADD25020

Summary of 90th Percentile and Mean Values

Effluent

90th Percentile pH 7.5 S.U.
10th Percentile pH 6.5 S.U.
90th Percentile Temperature 23.2°C
90th Percentile Temperature (Jan. -May) 17.8 °C
Mean Hardness 180 mgiL

Upstream STORET Station Data (4AROA202.20)

90th Percentile pH 8.6 S.U.
10th Percentile pH 7.7 S.U.
90th Percentile Temperature 25.0°C
90th Percentile Temperature (Jan. -May) 19.3 °C
Mean Hardness 155 mg/L

* {14th Street Bridge above WVYWA WPCP outfall 001




Mixing Zone Predictions for WVWA WPCP

Effluent Flow = 62 MGD
Stream 7Q10 =23 MGD
Stream 30Q10 = 30 MGD
Stream 1Q10 =20 MGD
Stream slope = 0.0005 ft/ft
Stream width =74 ft
Bottom scale = 4
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = 3.4641 fi
Length = 13743 ft
Velocity = .5133 ft/sec

Residence Time = .031 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used. '

Mixing Zone Predictions @ 30Q10

Depth = 3.6388 ft
Length - =1315.32 1t
Velocity = .5289 ft/sec

Residence Time = .0288 days

‘Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used.

Mixing Zone Predictions @ 1Q10

Depth = 3,3877 ft
Length = 1401.86 ft
Velocity = .5063 ft/sec

Residence Time = .769 hours
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 1Q10
may be used. :

Virginia DEQ Mixing Zone Analysis Version 2.1
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WVWA WPCP
Qutfall 001
VA0025020

Summary of AWLAs
(Ammonia, Chloride, NMetals, TRGC)
62 MGD Facility

Acute Chronic

AWLA AWLA
Parameter (ng/L) {(ng/L)
ammonia as N (yearly) {mg/L) 5.6 0.79
ammonia as N (high flow) (mg/L) 6.1 1.3
cadmium, dissolved 2.6 0.76
chloride (mg/L) ; 320 110
chromium VI, dissclved 55 4
copper, dissolved 8.2 6.5
cyanide, total 7.3 1.8
lead, dissolved 81 11
mercury, dissclved 0.52 0.32
nickel, dissolved 99 14
selenium, dissolved 7.2 2.3
total residual chlorine 6.3 3.8
zinc, dissolved 75 77




2/2/2009 4:10:13 PM

Facility = WVWA WPCP (62 MGD)
Chemical = ammonia as N (Jan. - May) (mg/L)
Chronic averaging period = 30

WLAa = 6.1
WLAc =13
QL. =02

# samples/mo. = 12
# samples/wk. = 3

Summary of Statistics:

# observations = 1

Expected Value = 4

Variance = 5.76

C.V. =0.6

97th percentile daily values = 9.73367

97th percentile 4 day average = 6.65516

97th percentile 30 day average= 4.82421
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 2.6229711214412
Average Weekly limit = 1.91855570185464
Average Monthly Limit = 1.42907323377461

The data are:




2/3/2009 2:49:23 PM

Facility = WVWA WPCP (62 MGD)
Chemical = ammonia as N (June - Dec.) (mg/L)
Chronic averaging period = 30

WLAa = 5.6
WLAc = 0.79
QL =02

# samples/mo. = 12
# samples/wk. = 3

Summary of Statistics:

# observations = 1

Expected Value = 4

Variance = 5.76

cv. =0.6

97th percentile daily values = 9.73367

97th percentile 4 day average = 6.65516

97th percentile 30 day average= 4.82421

#< QL. =0 ‘

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 1.59395937379889
Average Weekly limit = 1.16589154189628
Average Monthly Limit = 0.8684368112938

The data are:




11/26/2008 12:08:09 PM

Facility = WVWA WPCP (62 MGD)
Chemical = chloride (mg/L) -
Chronic averaging period = 4

WLAa = 320
WLAc = 110
QL =05

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 10

Expected Value = 98.3963

Variance = 79.9109

C.V. = (0.090849

97th percentile daily values = 116.213
97th percentile 4 day average = 107.058
97th percentile 30 day average= 101.466
#<Q.L. =0

Model used = lognormal

No Limii is required for this material
The data are:

102
111
106
104
104
82.5
88
96
95.5
94.5




12/15/2008 11:32:34 AM

Facility = WVYWA WPCP (62 MGD)
Chemical = dissolved hexavalent chromium (ug/L)
Chronic averaging period = 4

WiLAa = 55
WLAc =4
QL =2

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 14

Expected Value = 1.51997

Variance = 831717

C.V. =0.6

97th percentile daily values = 3.69873

97th percentile 4 day average = 2.52892

97th percentite 30 day average= 1.83317
#<Q.L = 11

Modelused = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

OQOOCONMONOOOOOOC




11/26/2008 12:03:15 PM

Facility = WVWA WPCP (62 MGD)
Chemical = copper, dissolved
Chronic averaging period = 4

WLAa = 82
WLAc = 6.5
QL =05

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 10
Expected Value = 5.73420
Variance = 428315
C.V. =0.114132
97th percentile daily values = 7.05662
- 97th percentile 4 day average = 6.37304
97th percentile 30 day average= 5.95896
#<Q.L. = 0
Model used = lognormal

No Limit is required for this material
The data are:

4.7
4.9
9.9
5.3
2.7
5.8
6.1
6.4
6.3
6.6




12/14/2008 9:42:49 PM

Facility = WWWA WPCP (62 MGD)
Chemical = total cyanide (ug/L)
Chronic averaging period = 4
WLAa =73
WLAc = 1.8
QL. =2

# samples/mo. = 1

# samples/wk. = 1
Summary of Statistics:

# observations = 13
Expected Value = 1.07014
Variance = 412279
C.v. =0.6

97th percentile daily values = 2.60412
§7th percentile 4 day average = 1.78050
97th percentile 30 day average= 1.29065

#<QL =12

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

OO OODOOCOOOOO0O




11/5/2008 3:17:38 PM

Facility = WVWA WPCP (62 MGD)
Chemical = total recoverable selenium (ug/L)
Chronic averaging period = 4

WLAa = 7.2
WLAc = 23
QL =2

# samples/mo. = 1.
# samples/wk. = 1

Summary of Statistics:

~ # observations = 14

Expected Value = 1.31313
Variance = 620752
C.V. =0.6 :
97th percentile daily values = 3.19539
97th percentile 4 day average = 2.18477
- 97th percentile 30 day average= 1.58370
#<Q.L = 12

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

ODOO0OO0OOODOOOOOOOWNMN




12/15/2008 2:10:19 PM

Facility = WVWA WPCP (62 MGD)
Chemical = TRC (mg/L)
Chronic averaging period = 4

WLAa = 0.0063
~WLAc = 0.0038
QL =01

# samples/mo. = 30
# samples/wk. = 8

Summary of Statistics:

# observations =1 -

Expected Value = 1000

Variance = 360000

C.V. =0.6

97th percentile daily values = 2433.41

97th percentile 4 day average = 1663.79

97th percentile 30 day average= 1206.05
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity _

Maximum Daily Limit = 5.55778417940228E-03
Average Weekly limit = 3.31524652936037E-03
Average Monthly Limit = 2.75455546352073E-03

The data are:

1000




11/26/2008 12:00:40 PM

Facility = WVWA WPCP (62 MGD)
Chemical = zinc, dissolved (ug/L)
Chronic averaging period = 4

WLAa = 74
WLAc = 77
QL =05

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 10

Expected Value = 19.8520

Variance = 8.07158

C.V. =0.143111

97th percentile daily values = 25.6873
g7th percentile 4 day average = 22.6503
97th percentile 30 day average= 20.8277
#<Q.L = 0 S
Model used = lognormal

No Limit is required for this material
The data are:

15.8
16.3
19.5
23.6
20.7
17.7
18.4
23.3
22.4
20.6




